


eee eee 


i ET IN 


te vie rin oll 


gee 








Ba soe 
































VOL. IV.—No 1. 


NEW YORK, JULY 5, 1884. 


{ $2 PER ANNUM 
5 CENTS A 








Electric Railways.—V. 





(Continued from page 206.) 

In our last number there occurred a typographical error 
which should be corrected. The equation near the bottom 
of the first column of page 205, should read 

2C?R _ 149.2? x10 
746 (746 
We have seen that, though we may provide a dynamo of 


=298.4 horse-power. 








the most approved construction, and motors for our loco- | 


motives of the highest possible efficiency, we are unavoid- 
ably compelled to lose some of the energy between the 
dynamo and motors, and that that part may be made com- 
paratively small by providing good conductors between 
dynamo and motors. The conductors, must not only be 
good in quality, but in quantity as well; and this quantity 
had, other things being equal, better be represented in 
cross-section than in length. 
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sequent expense, to produce given effects at the locomotive, 
are increased thereby. Therefore the track, if used to con- 
duct the current to and fro, should be made as good a con- 
ductor as is practicably expedient, when character and cost 
of materials are considered. 

Some have reinforced the conductivity of the track by 
laying copper conducting wires along the rails, and elec- 
| trically connecting them thereto at short intervals—say at 
each fish-joint. 





rail, of as good conducting material as is practically possi- 


ble, use that as either the positive or negative pole, and re- | 
turn the current to the dynamo by the rails used to bear} 


| the burden of locomotive and cars. 

the central rail the positive pole, because it can be more 
| effectually insulated from moisture, and consequent dete- 
| rioration from electrolytic action such as we have described. 
| The outer rails being thus made negative, and thus pro- 


The best way seems to be to provide a central conducting | 


It is better to make | 





taken therefrom by means of a conductor passing through 
a narrow, longitudinal slot in the conduit and communi- 
‘ating with the surface, in a manner like the cable conduit 
of a cable railway. 

A double-conducting central rail has been proposed— 
that is, one having two parallel conductors (one the posi- 
tive, the other the negative), insulated from each other on 
the two sides of a rail of non-conducting material. The 
current is taken off and returned to this double conductor 
by two brushes on insulated arms hanging below the loco- 
'motive. A slight movement of a lever attached to the 
arms enables the putting into, or out of, connection the 
brushes and the double conductor. 

We have so lengthily considered resistance and its con- 
verse, conductivity, as well as its extreme, insulation, be- 
| cause it is the prime factor of cost in electric railway in- 

stallations, as it is, in fact, in all other electric matters. 
| Lessened resistance in conductors and increased resistance 
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ELECTRIC RAILWAY AT THE VIENNA ELECTRICAL EXPOSITION. 


Therefore it is essential to have the conductors between | tected from electrolytic action, involving rust and deterio-| in insulstors tends toward a minimum of expense in con- 


dynamo and track as short and as large as is economically 
practicable. This necessitates the placing of the dynamo 


| . . 
| ration, may rest upon the ties or ground without further 
insulation, 


as near the track as expedient, after taking into considera-| In fact, if the ground and rails were wet thoroughly 

tion the cost of delivering fuel to the boiler of the steam | there would be less resistance in the return portion of the 
engine. In the case of water power, interest and deprecia | circuit, because the conductivity of the earth would thus 
tion on cost of a possible greater weight of conductors, due | come into use. A good electric connection of the negative | 
to a less advantageous position, must be used to offset, as | pole of the dynamo with the earth, as with water or gas- 

far as it may, the less expense for running the prime pipes, or with a large metallic mass buried in the damp 

motor. earth, would in this case be of benefit. If the dynamoand 

The resistance of the rails when they are used to conduct | central rail be well insulated from earth, there would be 

the current of electricity to the motors on the locomotives, practically no leakage. Furthermore, the central rail, or 

must be considered as well. Of course this resistance is | the p( sitive binding post of, or the conductor from, the 

practically nothing when the locomotive is at the point of |\dynamo, would have to be touched while the person was 

junction with the rails of the conductors to and from the | in electrical connection with the earth to cause any ill ef- 

dynamo. But as the locomotive moves away from that | fects such as from electric shock. 

point the resistance increases in the proportion of the dis-| This central conducting rail may be laid, and well insu- 

ance therefrom ; and the consumption of power, and con-' lated, ina conduit between the rails, and the current be 

>. 


veying electrical energy from dynamo to motor. The 
former requires less electromotive force and the latter pre- 
vents leakage of that which has been produced for useful 


effects. 


Resistance of some amount, at least, as we have seen, is 
unavoidable. To overcome electric resistance, electromo- 
tive force is necessary. The greater the resistance, the 
greater the electromotive force which is needed to produce 
given dynamic effects in any given portion of that resist- 
ance. Ina parallel system it is not necessary nor desirable 
to vary the electromotive force of the dynamo, but in a 
series system it becomes necessary to do so with, and in 
the proportion to, the number of locomotives on the track. 

We have, in the first article, considered on a series track 

|ten of our assumed locomotives, each requiring 100 volts 
and 74.6 ampéres, or 1,000 volts and 74.6 ampéres in all. 
Now, while the leakage due to imperfect—perhaps unavoid ' 
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ably so—insulation may be practically inappreciable with 
acurrent having a tension of 100 volts, it may be serious 
ander one having 1,000 volts, because it would then be ten 
times as great as before. And furthermore, with such a 
tension there is a tendency toward increased conductivity 
in places where, as with wooden ties, the least carboniza- 
tion may take place from passage of current. 

Therefore, much greater care must necessarily be exer- 
cised in insulating the conductors of a series road, not only 
to provide against loss, but also to avoia ,ossibility of dan- 
ger to person or property arising from accidental contacts 
with the conductors, or with one conductor and earth, ac- 
cording to the plan of insulation. 

There are drawbacks to both systems, but they are not 
by any means insurmountable. Both are thoroughly prac- 
ticable, but it may take the experience derived from further 
experiment or from extended practical use to determine the 
superiority of either above the other. 

Electric railway engineering is now more thoroughly 
understood than was steam railway engineering at the 
same age of existence, and it will be the fault of the capi- 
talist if the next few years do not bear plentiful fruit de- 
rived from this knowledge. 

We have considered electromotive force and resistance, 
which carry with euch consideration their resultant electric 
current. The fact that the energy absorbed by a given re- 
sistance is in proportion to the square of the current multi- 
plied by the resistance, or C?R, points to a requisite 
decrease of current when we are figuring foreconomy. But 
a decrease of current calls for a corresponding increase of 
electromotive force at the dynamo to insure a constant 
dynamic effect on the motor, in obedience to the law de- 
monstrated by the formulaC FE. For {llustration, 10CX E 
=C x 10£; or 10 ampéres multiplied by 1 volt equals 10 
volts multiplied by 1 ampére. A decrease of current and 
increase of electromotive force necessitates a correspond- 
ing decrease in size and an increase in length of the wires 
on the motors. 

An economically successful electric railway, according 
to the points which we have thus far considered, must 
have the lowest electrical resistance, the highest tension of 
current, or electromotive force of dynamo, and the most 
perfect insulation, all in the unison that can be practically 
attained ; taking into account cost of plant and materials, 
as against daily cost of producing power from the prime 
motor. And, of course, the dynamos and locomotive mo- 
tors must be of the highest attainable efficiency. 

The cut which we print herewith exhibits the three 
carriages, or cars, which were used on the Siemens 
electric railway at the Vienna Electrical Exposition 
in 1883. The track was 1,528 metres long. A Siemens 
electric motor was placed underneath the floor of each of 
the two end cars. The electric current was derived from 
two dynamos coupled so that the current from each 
armature excited the other’s tield-magnet. One rail was 
connected with the positive binding-post common to both 
machines, and the other rail with the negative post alike 
belonging to both. An electromotive force of 150 volts 
was maintained and a mechanical return of 50 per centum 
was obtained. — Q 


(TO BE CONTINUED.) 
>: > +o ______—_. 


New Electrical Insulation. 





An account was given recently in the Boston Advertiser 
of certain discoveries made by a Mr. Charles Toppan, of 
Salem, Mass., in connection with new uses for petroleum 
and its derivatives. It says: The several discoveries made 
by Mr. Toppan have a common origin in respect to the 
natural product out of which they are derived. This pro- 
duct is petroleum. A series of investigations and chemical 
tests continued through a period of years, and partly as a 
matter of improving manufacture and trade in petroleum 
oil and allied goods, led to these discoveries. The inventor 
is not by technical education and diploma of the institute 
a chemist, but incidentally with the pursuits of business ac- 
quired a thorough knowledge of the principles of chemistry 
technically considered, which, in his case, was supple- 
mented in an important degree by a native bent or bias in 
the direction of chemical study and by a quickness of ap- 
prehension in respect to chemical affinities and antipathies. 
Of the various useful agents and compounds which he has 
thus drawn from petroleum, that which next tothose already 
mentioned seems likely to yield results of the highest im- 
portance is a substance for coating wires or other electrical 
conductors in a manner to effect a more perfect insulation 
than has hitherto been attained. This substance is mainly 
a residuum or precipitate obtained in the purification of 
petroleum oil for burning purposes. The original experi- 
ments in the matter were directed to the improvement of 
the burning oil and this precipitate was regarded as waste. 
Considering the magnitude of electrical interests and the 
university of electrical application, this waste, if it shall 
turn out to be all that is anticipated, will prove to be one 
of the most valuable of products. This discovery has not 
yet been brought to the test of practical use, nor are its 
full and exact merits yet adequately determined by labora- 
tory experiments conducted on any considerable scale; but 
electricians of the first rank certify to its superior non- 
conduetivity as compared with substances er compounds 
hitherte available. 





Towers for Electric Lighting. 





A French journal of considerable note amused itself re- 
cently by drawing a picture of Paris lighted by electricity, 
with the aid of towers. The coal mines were giving out 
and their use was almost discontinued except for manu- 
facture ; gas had become extraordinarily dear. To take 
its place in Paris an American had conceived the project 
of erecting a tower 350 metres high on the open space in 
front of Notre Dame, for whose summit an enormous 
nickel-plated reflector 187 metres in circumference should 
shed down a flood of light over all Paris that would simply 
abolish night. On the top of the column a dynamo was to 
be required merely to keep the gigantic carbons at due dis- 
tance from one another; at the base in great cellars were 
2,000 elements, each couple of which was to absorb daily 
four tons of water and 1,200 kilograms of acid. In six 
months it was done, and Paris awaited the first lighting 
with an interest brightened by the news that three men, 
who, during one of the experiments, had been in the focus, 
had been melted and evaporated, and the 
American chief engineer, who was taking a 


spectroscopic observa- tion, had been fortun- 
ate enough to note the / lines of the human 
spectrum — or spectre. . Their expectations 


were not disappointed. 
poured over the city, |! 
corners, entered the 
and lighted not merely 


A flood of light 
and it turned round 
houses, went upstairs, 
the parlors but the 


passage-ways. But now / \ came a_ difficulty. 
Paris always keeps late hours, but it ends by 
going tobed; those who fJ7T\A amuse themselves 
moderately seek homeat_ }| /, midnight ; those who 
try hard to enjoy life ( leave off at three or 
four at latest. But why leave off at all in 





broad daylight, or per- 
in broad night-light ? 
sleep without darkness? 
was perplexed. It lost {/#% 
entirely, and at last 
sary to fire a morning 
in every arrondisse- 
people know when 
made from artificial 
from natural to arti- 
new light cost for 
half as much as all 
which it displaced, 
stocks went down, 
Union Pacific has 
the last two weeks. 
uawilling to have 


haps we should say, 
And how could one 
For afew days Paris 
‘ts reckoning of time 
it was found neces- 
and evening gun 
ment to let the 
the change was 
to natural, and 
ficial sun. The 
the city less than 
the private lights 
Of course, gas 
down, lower than 



































Madame Mackay, 
anything so cheap 
at her house, 
Te ere N threw all her 
shares into the 
were ruined ; 
by being re- 
cost of lighting, 
race, constantly 
light, acquired 
an energy 
worthy of the 





fire. Many persons 
but more gained 
lieved from the 
‘** and the Lutetian 
bathed in living 
a force, a beauty, 
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Homeric ages.” It will be admitted that the author of 
the above sketch, worthy of Jules Verne, is  pos- 
sessed of a lively imagination. At the same time, there is 
a large substratum of fact on which to build the fabric of 
such a vision. Lighting by means of towers is already 
greatly in vogue in this country and promises to become 
even more popular. New Yorkers have long been familiar 
with the masts at Union and Madison squares, and it 
would be difficult to find scenes excelling in beauty those 
presented during June and July nights by the two squares, 
with their gleaming masses of foliage, their geraniums 
bright as at noon day, and their shifting throngs of fashion- 
able promenaders. Other cities, too, have their towers, 
and according to the report of the investigation committee 
of the Common Council of Grand Rapids, Mich., no fewer 
than twelve cities are using the tower system for public 
lighting. Im recommending the exclusive use of towers 
for their city, the committee said ; ‘‘ The advantage in the 
tower system is that when a tower is placed, and a terri- 
tory is lighted properly, that is the end of it, no matter 
how many streets are opened or houses built: the light 
covers the space just the same. Another advantage in the 
tower light is that it will light the railroad crossings.” 
We illustrate on this page the 125 feet tower made by 
the Star Iron Tower Company, of Fort Wayne, Ind. The 


been going here |’ 





towers made by this company were designed by Mr. E. J, 


O’Beirne, C. E., and it is said that he and his brother, W. 
H. O’Beirne, have built eight-tenths of all the towers in 
the country. Their Star towers range in height from 50 
up to 200 feet. It appears that early in the year 1882, the 
attention of Mr. E. J. O’Beirne was attracted to the impos- 
sibility of preserving tubular iron, after towers were built, 
there being no way of repainting the inner surface of the 
closed tube. In places exposed to the extremes of temper- 
ature and unprotected from the elements, the paint on the 
inner surface of the iron will, sooner or later, cease to be 
a protection; corrosion will set in, and once begun will 
continue as long as there is unoxidized metal left. It 
therefore becomes imperatively necessary to use solid iron 
in the construction of towers, and Mr. O’Beirne began look- 
ing about for something possessing the advantages of 
strength and economy of material. After investigating 
the merits of the different forms of solid wrought iron 
that could be used, notably the Star, Angle and T iron, 
he decided that the Star iron possessed the greatest 
amount of strength to the least amount of material. ex- 
celling all other forms of solid iron. Strongly fortified by 
his investigations, Mr. O’Beirne decided to design a tower 
of that material, and after several months of close study 
and careful computation, on Jan. 18, 1883, he filed his 
claim in the Patent Office at Washington. The patent was 
granted June 12, 1883. Star iron, it is interesting to note, 
was adopted in preference to other material by the gov- 
ernment lighthouse board for the enormous electric light 
tower for Hell Gate, N. Y. The first of these towers were 
built at Elgin, Ill., seven in number, six 125 feet high and 
one 150 feet in height, and used for lighting that city. 
The company are busy and have contracts for some twenty 
towers to be erected for city lighting in different parts of 
this ccuntry. 

The style of the towers can be seen from the illustration, 
They are triangular, constructed of three standards or 
uprights united at intervals by horizontal girts and stiff- 
ened by diagonal braces, the whole being united by strong 
malleable iron couplings. At one corner steps are provided 
by which a person may ascend to the top. At the top is 
provided a short mast with suitable arms and fixtures, so 
that when the tower is completed it is ready for hanging 
the lamps in place. At the top of the tower is a wrought- 
iron grating or platform and a hand-rail provided for the 
attendant in caring for his lamp. This entire structure is 
composed of Star iron, with wrought-iron truss-rods, suit- 
ably proportioned to combine grace and beauty with abso- 
lute strength. 


Electric Lighting in Hartford, Conn. 








A dispatch of June 28 from Hartford, Conn., says : Over 
one year ago, President Goff, of the American Electric and 
Illuminating Company of Boston, contracted with the 
Hartford Electric Light Company to build a central light- 
ing station in this city and accept stock in the company in 
judgment for same upon the understanding that the stock 
would be placed here among ca)italists when the plant was 
completed and the lights in operation. The contract was 
promptly fulfilled, and the electric light gave universal 
satisfaction. This did not insure success, however. The 
superintendent and manager of the gas company was a 
prominent member of the Common Council, and he im- 
mediately organized a strong opposition to the new enter- 
prise—impeding its progress at every step. So success- 
ful was the opposition that for a time it was found almost 
impossible even to secure rights to set a few poles for wires 
in the streets or get any permission whatever for extend- 
ing the business. The most malignant personal attacks 
were made by the gas manager upon the American com- 
pany and Col. French, the manager of the company here. 

Instead of fighting back, the officers of the American 
company attended strictly to their own business and worked 
vigorously for the success of the new company and its busi- 
ness here. Public opinion finally began to change in favor 
of the new company. The street commissioners began to 
take an interest in the controversy going on, and a trip 
was made to Roston to examine and investigate the Ameri- 
can company’s business in that city. This investigation 
proved so satisfactory that upon their return home achange 
was immediately noticeable. The members of the Board of 
Aldermen and Council began to see the injustice done the 
Electric Light Company, and a contract was given them 
to light a portion of the streets. This feeling has steadily 
increased, and at almost every meeting of the Common 
Council new orders were given for more electric lights— 
until they have now passed upon between seventy and 
eighty, and the street commissioners say that it is only a 
question of time when the entire city will be lighted with 
electricity, especially as the electric lights now adopted 
give ten to twenty times more light than gas, without any 
additional expense. 

The gas manager is thoroughly whipped, and the Com- 
mon Council and entire business community are to-day 
enthusiastically in favor of the electric light company and 
the gas manager's Councillor is the only representative or 
friend left to advocate the gas company interest in the city 
government. The American company has pow placed its 
interests in the Hartford company inthe hands of several 
of the heaviest and most prominent capitalists in Hart 
ford. President Goff, of the American company, arrived 
here yesterday, and is now in town closing up the trans- 
action. 
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Electricity for Lighthouse Service. 





Last week we gave a very interesting account of the tests 
made in the use of electricity for lighthouse service in Eng- 
land. The following details have now been made public in 
regard to the expermments conducted for a similar purpose 
in this country: By direction of the Lighthouse Board, 
Gen. J. C. Duane has been since August last experiment- 
ing at the Lighthouse Supply Depot, Tompkinsville, Staten 
Island, to test the practicability of using electric lights in 
the Government lighthouse service. He has been aided by 
Lieut. John Millis, who was especially detailed to make 
electric experiments. 

An iron tower was erected, on plans designed by Gen. 
Duane, similar to the one on Robbin’s Reef. It is simply 
one of the smaller-sized towers common in the service. It 
is built of vast iron columns filled in with brick. The height 
of the focal plane, the centre of the light, is fifty feet. The 
height of the light varies in different lighthouses, accord- 
ing to the distance at which the light is required to be seen. 
The highest light in the service is that at Stonington, 
Conn., which is recorded in the official register at 592 feer, 
intended to be seen thirty miles from the deck of a vessel 
fifteen feet above the water level. 

The experiments have been conducted day and night, 
with the view of determining the consumption of coal, the 
photometric power of the light, the cost, the effect of the 
light at various distances, the steadiness, the color and 
other details. The report on all these points will be volu- 
minous, and will not be completed for some months. It 
has been determined that the electric light is ten times 
more powerful than the most powerful oil light, and that 
for a given amount of light the electric is the cheaper. 

The apparatus used is extensive and costly. First a com- 
plet» set of apparatus was ordered, such as is now in use in 
the French service. This consisted of a lamp, a magneto- 
electric machine and a ‘* first o:der” lens, constructed espe- 
cially for the electric light. As the electric light is of a 
smaller area than an oil light, the lens is sma'ler and costs 
less than a lens for an oil lamp. There have also been em- 
ployed several varieties of dynamo-electric machines—the 
Gramme, Flphiustone- Vincent, Siemens and Weston. 
There have been some experiments with storage batteries 
to determine the feasibility of supplying lighthouses with 
electricity, to be used temporarily in case the machinery 
breaks down. 

The comparison of the relative values of oil and elec- 
tricity for lighthouses will be a difficult matter. Among 

the advantages of oil is its cheapness, its availability for 
use by unskilled persons, amd its non-liability to get out of 
order. Among thedisadvantages of oil is the lack of pene- 
trating power. Among the advantages of electricity is the 
fact that it has greater penetrating power in a fog than oil, 
but there are disadvantages to be considered in the in- 
creased cost of plant, the lack of steadiness, the liability to 
get out of order, and the necessity for employing skilled 
labor to manage it. There has been some difficulty in re- 
cording the probable cost of permanent lights, as the irreg- 
ular use of the machinery has increased the cost of fuel. 
But it is pretty certain that a unit of oil light costs as much 
as a unit of electric light. 

One alleged disadvantage of electric light is its unsteadi- 
ness. Thus far there has been no very large electric light 
used that does not flicker. It has been feared that the 
flickering might lead to mistaking lights that are stationary 
for those that are flashing. Further experiments are to be 
made to determine the power and steadiness of the electric 
light. Thus far the most satisfactory experiments have 
been made with the French apparatus, which is the most 
complete that has been used. 

In the remaining experiments the new light is to be ob- 
served from the Highlands, Sandy Hook and other points. 
she extent of the experiments will depend upon the results 
obtained. The Lighthouse Board has the power to deter- 
mine whether it would be better to adopt the electric light, 
and it will be guided in its conclusion by the result of Gen. 
Duane’s experiments. Meanwhile, the value of the electric 
light as an element in the safety of marine navigation is 
being rapidly demonstrated by actual use in many direc- 
tions. The French Government has adopted it extensively, 
and the English Government to a less extent. A number 
of steamship companies have used it to advantage, espe- 
cially in fogs. The Russian Government has adopted it to 
some extent, and the Brazilian Government also. Even 
Egypt is ahead of us, as there is an electric lighthouse at 
Port Said, the entrance to the ship canal. 

There are 560 ‘ighthouses under the control of the Light- 
house Board, and the appropriation last year for maintain- 
ing them was $2,179,500, There was also appropriated for 
speciai purposes $586,550. It appears probable that if the 
electric system be adopted, the appropriation for the light- 
house service must be heavier. 

The new electric beacon at Hallett’s Point, Astoria, which 
is to light up Hell Gate, is nearly finished, under the direc- 
tion of Gen. Duane, and it is to be lighted about the middle 
of next month. It is a big cluster of electric lights, some- 
what like those in Madison square, only larger. It is not 
intended to serve the purpose of an ordinary lighthouse, 
but merely to supply light to guide the pilots in seeing 
other landmarks. At present the big Sound steamboats 
are run through Hell Gate only with difficulty, and sume- 
times with danger. 


The new beacon is 250 feet high. | 


The Dembinski Microphonic Telephone Transmitter 





| This apparatus, which is shown by Figs. 1, 2 and 3, taken 
| with description from the English Electrical Review, con- 
ee A 
| sists of a wooden case A, of oblong shape, closed by a lid 
| fixed by hinges to the top or one side of the case. The lid 
| is actually a frame for holding a piece of wire gauze L L, 
through which the sound waves from the voice can pass. 
In the case a flat shallow box E F (or several boxes) is 
placed, on the lid of which the carbon microphone 
D C (Figs. 1 ‘and 3), which is of the ordinary con- 
struction, is placed. The box is of thin wood, coated inside 
with petroleum lampblack for the purpose of increasing 
the resonance. It is secured in two lateral slides fixed to 
the case. The bottom of the box is pierced with two 
openings, resembling those in a violin (Fig. 2). Lengthwise 
across the bottom are stretched a series of brass spiral 
springs G, G, G, which are tuned to a chromatic scale. 
On the bottom of the case a similar series of springs, not 
shown, are secured. ‘he apparatus is provided with an 
induction coil J, which is connect2d to the microphone, 
battery and telephone receiver (which may be of any 
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known description) in the usual manner. The inventors 
claim that the use of the vibrating springs gives to the trans 
mitter an increased power over those at present in use. 
They state that the instrument has given very satisfactory 
results between Ostende and Arlon, a distance of 314 





Fia. 2. 


kilometres (about 200 miles). It does not appear, however, 
that microphones of the ordinary Gower-Bell type, for ex 

ample, were tried in competition with the new invention, 
and in the absence of such tests the mere fact that very 
satisfactory results were obtained over a length of 200 
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Fig. 3. 


miles proves very little. With reference to a statement 
that whistling could be very clearly heard, we may remark 
that experience has many times proved that the most in- 
different form of transmitter will almost always respond 
welJ and even powerfully to such forms of vibration. 
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The New Underground Law in Brooklyn. 





Corporation Counsel Taylor has given an opinion on the 
Underground Wire Law, the first section of which says 
that all wires required after its passage must be placed 
underground. Mr. Taylor, who calls the wires or cables 
‘* plants,” says the intention of the section is not what the 
words declare. In a letter to City Works Commissioner 
Fleeman he says he has considered the bearing of the law 
in its relation to the request of the Fire Commissioner for 
a permit to rebuild and extend the Fire Department tele- 
graph lines, and is of opinion ‘that it presents no legal 
obstacle to your complying with that request.” The Cor- 
poration Counsel continues to say that the meaning of the 
terms used in the act appears to be: 

First—That all telegraph plants hereafter to be estab- 
lished must be placed beneath the surface of streets. 

Second—That existing plants must also be placed beneath 
| the surface of streets on or before the first day of Novem 
ber, 1885. 


** The precise question before me is ; Has it been lawful 











since the 14th day of June last for existing companies to 
place telegraph wires or poles above the surface of the 
streets? Iam well satisfied that so strict a construction 
of section 1 of the act, asa negative answer to this question 
would require, has no warrant in either the letter or spirit 
of the statute. Certainly an interpretation which would 
so suddenly paralyze important and necessary means of 
rapid communication should be compelled by the use of 
terms plain beyond the field of disputation. I do not find 
such words. On the contrary, especial recognition of the 
grave consequences of a too hasty interruption of existing 
methods is to be found in the lengthened period given 
companies to perfect new modes of disposing of their 
wires, and it is noticeable that this period is placed beyond 
the entire session of the next Legislature. Opportunity is 
thus given to amend or repeal before the time within 
which the wires are to be removed expires. The existing 
important and complex systems of telegraphy have been 

established and operated under the sanction of repeated 
acts of the Legislature for many years. Their usefulness 
can not be seriously interrupted without greatly effecting 
the public convenience. To give the extreme construction 
claimed for this section would make it impracticable to 
repair lines broken by accident, or to re-erect poles thrown 
down from any cause. It would work an instant and 
oppressive interference with important vested interests, an 

effect which ought not to be imputed to the Legislature if 
any other purpose can be spelled out of what they have 

said. No previous acts are repealed, nor is any such pro- 
hibition imposed in set terms. It is to be found, if at all, 
by implication from the words of the first section. These 
seem to me only declarative of a policy as to future plants. 
If this view be correct the whole object of the Legislature 
would seem to be accomplished, if the companies are to be 
permitted to so far perfect and repair existing plants as 

they are disposed to do with a full knowledge that on the 

first day of November, 1885, they must either have them 

entirely under the surface of the streets, or bear the 

expense of their being placed there by the proper local 

authorities. I have not overlooked the fact that this spe- 
cial application suggests grounds of public policy (as pro- 
viding speedy protection against fires) which ought to 
secure for it the most liberal construction of the act; but 
in view of the importance attaching to the question as 
affecting private corporations it seemed proper to consider 
it solely in that light. It may properly be added that a 
test suit is soon to be brought, mooting the points dis- 
cussed above as well as the constitutionality of the act, 

which will afford a judicial guide to your future action. 

Until that decision is reached { must advise that a permit 
be issued.” 





——— 


The Cardew Winding of Dynamos, 


The Anglo-American Brush Electric Light Corporation 
have just supplied to the order of a Colonial Government, 
says the London Electrician, one of its Dz 100 light Victoria 
machines. The field magnets of this machine are wound 
on the system patented and devised by Captain P. Cardew, 
R. E., of Chatham, and consist in an arrangement where- 
by the dynamo can be used for working arc, incandescence, 
or search lights at will. By means of a simple switch-board 
placed on the machine it is possible to so connect up the 
coils of the magnet fields as to allow of four powerful arc 
lights being worked simultaneously; or if four be not re- 
quired, three, two, or one may be worked in parallel. By 
this ingenious method of winding, the difficulty of work- 
ing arc lamps in parallel economically has been surmount- 
ed; the arrangement at the same time permits of any of 
the arc lamps being worked independently of the others, 
By a simple alteration on the switch-board the machine can 
also be used for working a single powerful hand-regulated 
search light of 25,000 cand]: 8, suitable for naval or military 
purposes. As well as this, the machine will maintain 100 
20 candle-power 60 volt Victoria lamps, and being self- 
regulating, these lamps may be turned on an | off at will in 
any required number, with attention being paid tothe dy- 
namo, the speed remaining practically constant. Further, 
by this novel winding of Captain Cardew’s, it is possible to 
work satisfactorily arc and incandescence in parallel 
simultaneously. 

—_—_——————_o0e-] ooo 


New York Electrical Society. 


The programme of the 49th meeting, July 9,8 P, M., at 
room 24, Cooper Union, includes: 1. Official business, 
2. Continuation of the review of the useful work thus far 
accomplished by the society. 8. Exhibition by the Presi- 
dent of reproductions of the original form of telephones, 
as constructed by Reis in Germany, 1860-1862. 4, Exhibi- 
tion of the imitation and improvements on a Reis trans- 
mitter and receiver made in 1868, while guided by one of 
the descriptions published in Germany, 1866, and with 
which the words of a song, as well as the melody were 
transmitted, Jau. 7, 1869, in the same room now occupied 
by this society. 5. Exhibition and practical test of the 


electro-magnetic horseshoe receiver, with an iron diaph- 
ragm, constructed in September, 1870. 6. Reading of the 
third paper competing for the Jones award by Mr. Lucian 
J. Blake, member of the society. Subject: ‘‘ Atmos- 
pheric Electricity.” 
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THE INDEX OF VOLUME THREE. 
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We give in the present number a full index to the third 
volume of THE ELECTRICAL WORLD. It has been compiled 
with the view of facilitating reference to articles pub- 
lished during the last six months, and the reading in the 
various branches has been carefully classified under the 
appropriate headings, The index gives a good idea of the 
variety and excellence of the contents of the paper. 

—_—_—_—___ —_2e @ oo oe ____ _—__— 


A SCIENTIFIC ICONOCLAST. 


—_— 
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Few things in this world, it would seem, are more 
difficult than to determine who was the actual inventor 
of any particular machine, the originator of any given 
principle or idea, This fact has been strikingly exhibited 
in the history of electricity, and our readers have had 
a very fair sample of the manner in which a contest 
for priority can be waged, in the Bell-Reis-Bourseul- 
Thompson-Berliner-Randall controversy. Another strik- 
ing exemplification of it is to be found in the pref- 
ace of a book reviewed in this journal a week or two 
ago, ‘‘A History of Electric Telegraphy.” The author, 
Mr. J. J. Fahie, is like one who walks between long rows 
of busts decked with laurels put on their brows by rever- 
ent hands, and, who, stripping the green coronets from 
the marble, hurls each immortal from his pedestal. He 
hopes his book will give a coup de grice to many popular 
errors, and then proceeds ruthlessly to upset old beliefs 
and traditions, He claims to show that Watson, Franklin, 
Cavendish and Volta did not suggest electric telegraphs ; 
that Galvani was not the first to observe the fundamental 
phenomenon of galvanism, and that his experiments 
were not suggested by a preparation of frog-broth. 
Well, we might submit to that, but it is not 
all. His book is written to prove further that Dobereiner 
and Becquerel, not Daniell, first employed two-fluid cells 
with membranous or porous partitions. According to him, 
Salva, and not Sémmering, first proposed a galvanic, or 
chemical telegraph, while it was not Schilling, but Salva 
again who first suggested a submarine cable. Romagnosi 
did not, after all, discover electro magnetism, and the 
*‘absurdity” of the proposition is vigorously pointed out. 
Even this might not surprise us, but it is not all. Mr. 
Fahie goes on to prove that not Ritter, but Gautherot first 
described the secondary battery; that not Cumming nor 
Nobili, but Ampeére first invented the astatic needle; that 
it was Dessaignes instead of Seebeck who first discovered 
thermo-electricity; and that Gauss and Weber instead of 
Thomson first constructed the mirror galvanometer. More- 
over, the use of the earth circuit in telegraphy is clearly 
shown to have been suggested by an Englishman before 
Steinheil hit on it; while last, but not least, it was Henry 
in this country and Edward Davy in England, who first 


applied in telegraphy the principle of the relay—not Cooke 
and Wheatstone, nor Morse. 

Probably our readers are already familiar with many of 
the individual readjustments of honors indicated in the 
above list, but they may well view the list asa whole with 
a feeling of awe, and shrink back, wondering where cer- 
tainty isto be found. Life is too short to be devoted to 
settling the priority in each and all of these contested cases 
as they arise, unless the point involves patent rights, 
which, of course, is quite another thing in this commercial 
age. But even with patents, the prospect becomes dis- 
couraging except, perhaps, to the experts. The U. 8. 
Patent Office last month issued its three hundred thou- 
sandth patent ! 
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ELECTRIC WOMEN. 


_——-. 


It is said that recent experiments prove quite conclusively 
that some persons possess a magnetic sense of the kind 
suggested by an eminent English scientist. When stand- 
ing near a magnet, they can detect by physical sensation, 
any current passed through it. Sufferers from neuralgic 
pains are said to be specially gifted in this line. Be this as 
it may, Georgia is now gaining new honors by producing 
“electric” women in large quantities. Miss Lulu 
Hurst, Miss Hattie Lee Price and a Mrs. Coleman are now 
exhibiting their peculiar powers in museums and Young 
Men’s Christian Associations, and it would appear that their 
feats have been marvelous. The heaviest pieces of furni- 
ture are made to levitate at a touch from the electric 
women, and gentlemen who have prided themselves on 
their athletic skill and superiority have gone down as 
helplessly before them as though they had been tossed by 
the Japanese wrestler or slugged by the latest representa- 
tive of Boston physical culture. A chair holding some 
one of Daniel Lambert avoirdupois is made to get up and 
throw its occupant at a mere stroke of the finger, or a 
table under downward pressure of the operator’s hand is 
made to display a mysterious and irresistible desire for 
contact with the ceiling. An ordinary walking-cane shows 
itself to be an excellent conductor of the odic force, and 
the electric woman, by holding the cane in one hand and 
touching a table with the other end of it, can make the 
table stand on two of its four legs as though it were accus- 
tomed to that position. 

Some use ought to be found for this new force, or new 
manifestation of force. We note that it is stated, with 
great ingenuousness and naivete, that Mrs. Coleman made 
her first tests on her husband, and that these trials only 
strengthened her. We trust Mr. Coleman still lives, but it 
is evident that new dangers for men must attend the mar- 
riage state in Georgia. Every swain in that State ought, 
for his own safety, to ascertain before he proposes, whether 
his beloved possesses this force or not, There are many 
positions, however, that the electric women can fill with 
considerable profit to themselves and their employers. As 
‘*bouncers” in hotels, theatres and other public resorts, 
their services would be very valuable, and if they were en- 
rolled as police, the club would become a discredited 
weapon. Perhaps some kind of storage battery can be 
contrived, by which they will run a system of electric 
lights or operate an electroplating establishment. 

It has been cruelly charged that at least one of these 
wonderful women is a fraud—Miss Price, who is only four- 
teen years old. The report comes from Cincinnati, that 
though she can bend and twist a hickory stick, she always 
requires that it shall be green—like her admirers—and it is 
also said that she cannot move chairs unless they are held 
in a certain convenient way. 

We would suggest that a department of animal elec- 
tricity and magnetism be added to the Philadelphia Ex- 
hibition, and that these wonders be placed in it. They 
might not prove the least attractive element, and the mem- 
bers of the British Association and of the American Asso- 
ciation for the Advancement of Science could then investi- 
gate the phenomena at their leisure. The collection might 
include the electric horse of which a description appears 
in the Denver Tribune. This horse belongs toa Dr. Carver, 
of Denver, and itis said that no cowboy yet has tried to 
mount it without being thrown flat on the ground at once 
by the shock. An examination of the horse by experts is 
promised, and we will lay the results before our readers, 
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A SLIGHT MISAPPREHENSION. 





The application of the Franklin Institute for a free sup- 
ply of gas to the International Electrical Exhibition, at 
Philadelphia, has been curiously misunderstood, by one of 
our contemporaries at least. This action of theirs leads 
the Chicago Journal of Commerce to remark : ‘It points 
to one of the weaknesses of all electric lighting systems— 
the danger that the lights may be suddenly extinguished. 
This risk is not great when the plan is properly installed, 
but very few people have enough faith in the electric light 
to put their whole trust in it. For years after gas was in- 
troduced the old lamps were kept ready for the emergency 
that seldom, if ever came, when they would be needed; 
but now no one thinks of having a reserve illuminant to 
take the place of gas. And perhaps some years hence 
electricity will command similar trustfulness. For the 
present, however, a few gas burners, at least, are consid- 








ered necessary wherever electric lights are used; but, there 


are other uses for gas at an electrical exhibition. With 
the ordinary burner it can be used as a ‘horrible example’ 
in contrast with electric lights, and, with some of 
the improved burners, it may appear as the rival of the 
best of arc lights in quality and their superior in cheap- 
ness.” 

There is not the least fear, we would say, that the ex- 
hibition will be suddenly deprived of its electric illumina- 
tion, and recourse be had of necessity to gas. The Edison, 
United States, Brush, Thomson-Houston, Van Depoele, 
and other companies are to make displays, and should it 
happen- that the plant of any one of them gets out of 
order, there will be a half-dozen working plants to fall 
back upon. If there were any fear of the sudden extinc- 
tion of one set of lights, nothing would be easier than to 
make arrangements for starting up another system with- 
out a minute’s delay. As our esteemed contemporary 
itself says, there are other uses for gas than illumination 
at an electrical exhibition, such as running gas engines for 
electric lighting purposes. The ‘horrible example’ idea 
is good, and might easily be carried out by burning gas and 
electricity in separate rooms, and then showing the effect 
of each on the atmosphere on furniture and on decora- 


tions. 
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“IT PRESENTS NU LEGAL OBSTACLE.” 


We publish to-day the opinion given by Mr. Taylor, Cor- 
poration Counsel of Brooklyn, on the underground wire 
law. He says that the law presents no legal obstacle to 
the rebuilding and extending of fire department lines in 
that city, and his interpretation of the terms of the act is 
as liberal as the companies could wish. ‘‘ The whole ob- 
ject of the Legislature would seem to be accomplished if 
the companies are to be permitted to so far perfect and 
repair existing plants as they are disposed to do, witha 
full knowledge that on the first day of November, 1885, 
they must either have them entirely under the surface of 
the streets, or bear the expense of their being placed there 
by the proper local authorities.” In New York one of the 
papers most clamorous for sinking the wires says that it is 
becoming a question whether the new law forbidding the 
stringing of aerial wires can be enforced, and as a coercive 
measure, outside the law, it wants the insurance companies 
to raise their rates on property where the wires might ob- 
struct the working of fire apparatus. In Boston the insur- 
ance companies are said to propose a rate 50 per cent. 
higher than usual, on such property, and it is supposed that 
a like exaction could be tried here. It is not very likely 
that the experiment would succeed. 

—————- 60-00 


THE EXHIBITION BUILDINGS. 


We publish to-day another highly interesting letter 
from our Philadelphia correspondent on the progress made 
with the International Electrical Exhibition. It will be 
noted that the buildings have been completed, and that 
before long they will be in readiness to receive exhibits. 
We would advise intending exhibitors who have not yet 
secured space to send in their applications at once, or they 
will be very badly ‘‘left.” Everything promises a remark- 
ably fine exhibition of electrical appliances, discoveries, 
literature and relics. 

—_—_———_)-0ce oo 
Note on a New Form of Galvanometer for Powerful 
Currents. 








About three years ago a paper of the title given above 
was written by Prof. C. F. Brackett, of the College of 
New Jersey, Princeton, The paper was recently brought 
to our notice by a subscriber, and as it appeared of an 
interesting character, we asked Prof. Brackett if he had 
made any further notes on the subject. His reply is: 
‘“‘The galvanometer to which allusion is made, has in 
every way answered the purpose for which it was con- 
structed. Itis in very frequent use in our Jaboratory, and 
has been made the subject of special investigation by 
several of our advanced students and fellows. The con- 
stant, as calculated, is in close agreement with that found 
by electrolytic methods. It is quickly adjusted and easily 
managed. The only objection which can with any pro- 
priety be made to it is the one which holds of all galvanom- 
eters which depend on the constancy of the magnetic 
field due to the earth at the place where the instrument is 
used, It would seem as if this need not be a more uncer- 
tain element than the constancy of the fields due to so- 
called permanent magnets which under one form or 
another are employed in the instruments of Sir William 
Thomson and others. 

** I saw one in process of construction at Stevens Insti- 
tute some time last winter. Whether it has been finished 
or not, I do not know. There need not be any question 
about the reliability of the instrument for the purpose for 
which it was intended,” 

We take pleasure in submitting the original paper, as 
follows, to our readers : 

The very powerful currents produced by large dynamo- 
machines are not easily estimated by the appliances 
usually found in the physical laboratory. 

The various forms of the electro-dynamometer, the 
cosine galvanometer and some other special forms of 
apparatus may of course be employed with satisfactory 
results. None of these instruments being in the collection 
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at Princeton, it was determined to construct a galvano- 
meter which should obey the law of tangents, and yet not 
so large as to be unwieldy. In order to do this, recourse 
was had to the differential principle. The construction is 
as follows : 

Two stout hoops of copper or brass of different diam- 
eters are very exactly turned in the lathe. They are then 
each cut open at one joint and joined to each other concen- 
trically, by soldering with hard solder, between the ends 
of one side of the cut, a piece of metal having the same 
cross section as that of the hoops, and of suitable length. 
At several other points are inserted between the hoops 
pieces of hard rubber of proper thickness, which serve to 
keep them truly concentric. The three ends of the system 
thus arranged and set upright on a proper baseboard are 
joined to binding screws. 

It will be seen that the differential action on a needle 
placed at the centre, or on the axis of the hoops passing 
through their centre, depends on the different distances of 
two equal and opposite currents. It is evident also that 
the instrument may be used as a single tangent gal- 
vanometer. 

Thus, if we call the free ends of the hoops A and B respect- 
ively, and the point of junction C’, by joining up a circuit 
through A and B we get the differential action ; but by 
joining up through C and A or B, the action is that of a 
simple tangent galvanometer. 

If r and 7” represent the radii of the outer and inner 
hoops respectively, the ordinary formula becomes 

it 
{=-——_,, 
2a(r—r’) 
when the instrument is used differentially. An instru- 
ment has been constructed at the J. C. Green School of 
Science for its Physical Laboratory of dimensions as fol- 
lows: 
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The theoretical constant of this instrument agrees very 
closely with that ascertained experimentally by means of 
the voltameter. The needle which is usually suspended in 
the centre of the hoops, may, if desired, in order to meas- 
ure exceedingly powerful currents, be moved along their 
axis to any required distance on one side. The constant is, 
in that case, easily found by an obvious modification of 
the formula. 

ea s 
On a Mercurial Galvano meter.* 


BY G. LIPPMANN. 

A mercurial manometer is placed between the limbs of 
a fixed magnet in such a manner that the two poles of the 
magnet may be found to the right and the left of the 
horizontal branch of the manometer. 

The electric current to be measured is led to the 
mercury of this horizontal branch, which it traverses 
vertically, i. e., perpendicularly to the axis of the tube. 
There is then produced a difference of level between the 
two branches of the manometer, a difference proportional 
to the intensity of the electric current. Iv the ifstrument 
which I have the honor to present to the Academy, this 
difference cf level is equal to 62 millimetres for one am- 
pére. 

The system formed by a mercurial manometer placed 
under the influence of a magnet constitutes, therefore, a 
galvanometer of a very simple construction, the indications 
of which are exactly proportional to the intensity of the 
current. The theory of its action is as follows: the portion 
of the mercurial column traversed by the current repre- 
sents an element of a movable current. This element of 
the current tends to repel the magnet placed near it, ina 
direction determined by Ampére’s law. As the magnet 
here is immovable, and the element of the current is mov- 
able, this element is displaced. The reaction which it 
undergoes produces a hydrostatic pressure, which is shown 
by the alteration in the level of the mercury. The mercury 
stops as soon as the hydrostatic pressure comes into equilib- 
rium with the electro-magnetic impulse. 

Let i be the intensity of the electric current and p the 
hydrostatic pressure as measured by the displacement of 
the level of the mercury. We may calculate p asa function 
of i. To this end, suppose, as is really the case, that the 
element of the current has the form of a small rectangular 
parallelopiped, the length of which, taken in the direction 
of the current, is 1. The electro-magnetic force which 
tends to displace the element of the current = H/li; H 
being the intensity of the magnetic field: such is the ex- 
pression of the force. To find the value of the hydrostatic 
pressure p, we must divide the expression of the force by 
the area of the surface upon which it is exerted. This 
surface is that of one side of the parallelopiped; its dimen- 
sions are the length /, and the thickness ¢, of the parallel- 
opiped taken in the direction of the lines of magnetic force; 
the area of this surface is therefore/ ¢, On dividing, we 

Hi 
have p = - 
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The sensibility of the current increases, therefore, with 
the magnetic intensity, and with the slenderness of the 
mercurial column. 
Consequently we arm the poles of the magnet with two 
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masses of soft iron which come almost into contact with 
each other, and leave between them merely a kind of slit 
where the magnetic intensity is considerable and uniform. 
In this interval is a small rectangular chamber of mercury, 
which forms a part of the horizontal branch of the manom- 
eter and which is traversed vertically by the electric 
current. The thickness «, of the sheet of mercury trav- 
ersed by the current is only ;'; millimetre. 

The form and the dimensions of this sheet are such that 
the electro magnetic pressure is equal in all its points, 
and that there is consequently produced a state of equilib- 
rium in the mercury without internal vortices. 

The apparatus is reversible; that is, if the mercury is set 
in motion by amechanical force there arises an electric 
current in the circuit connecting the poles of the apparatus, 


which then becomes an electro-motor. 
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The Lubrication of Machinery. 


Electrical engineers, especially those engaged in light- 
ing, have, as a rule, a good deal of machinery to look 
after, and they are therefore concerned to know what are 
the best means of running smoothly and easily, with as 
little wear of bearings and parts subject to friction as pos- 
sible. One of the best methods of lubrication of which 
we have any knowledge is the Barthel, and it is certainly 
worthy cf the consideration of all who have to use ma- 
chinery. This system or method comprises a solidified oil 
as a lubricating compound, associated with the Stauf- 
fer, Reisert and Barthel patent lubricators  de- 
signed particularly for its use. We illustrate the 
Stauffer and Reisert lubricators. The oil is pure, 
efficient and economical, is not affected by heat or cold, 
and does not run out of bearings. Although adapted to all 
classes of machinery, it seems to have a peculiar adapta- 
bility to electrical plants, because it is confined to the 
bearing, and does not spread to other parts of the machine, 
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As high a saving as from 50 to 75 per cent. is guaranteed 
over the old methods as a result of the use of the lubri- 
cators and the solidified oi], employed together ; and there 
are the further recommendations of perfect cleanliness, 
saving of time,reduced wear of parts, and avoidance of hot 
boxes. 

Mr, A. E. Barthel, the inventor, has any quantity of 
references among the best known electric light companies 
on the Continent of Europe, as well as testimonials from 
numerous railroad companies, steamship companies, man- 
ufacturers and others using his oil extensively. In this 
country he has already secured a very large share of favor 
and patronage, and his catalogue will be found to contain 
some very interesting reading on that point. We note 
that Messrs. Siemens Brothers have bad the lubricators in 
use fur more than a year on their dynamo machine, used 
in lighting the town of Godalming, in England. At the 
Elizabeth street station, New York City, of the Brush 
Company, a three-inch shaft on a dynamo, revolving at a 
speed of 750 revolutions per minute, has been running 
with the utmost smoothness for three weeks with Barthel’s 
solidified oil in the cups above mentioned. No trouble 
has been experienced as heretofore with other lubricators, 

—_—— >-+- > so _— 
Long-Distance Telephony in Russia. 

Experiments have recently been made in long-distance 
telephony in Russia by the International Bell Company. 
We are indebted to Mr. John Crawford, chief engineer, 
for the following account, under date of May 24, old 
style: 

On Monday night tests were made on a telegraph wire 
between here (St Petersburg) and Bologoe, 302 versts— 
about 200 miles distant. The instruments used were the 
Blake transmitter ‘*duplexed”—i. e., two diaphragms 
placed at an angle of 45 degrees, with a mouth-piece,—and 
Bell telephones as receivers. The tests were very success- 
ful, as you will be able to see by inclosed clippings from 
the local papers. Induction was very great, but we talked 
riht over it. Two editors, three reporters, and a number 
of officials of the telegraph department were present, and 
all joined in saying it was a perfect success. Asa matter 
of course, we experts should not be judges, as we can hear 
when the public cannot. But when editors, reporters, and 
others carry on conversations, we must accept their evi- 
dence as rather conclusive. In Bologoe and St. Petersburg 
we used ‘‘ duplex,” and in Moscow an ordinary Blake, 
Moscow and Bologoe, 315 versts apart, could converse 
easily, but we could only hear a faint sound when Moscow 
spoke, although they say they understood when we spoke 
very loudly. On the whole, we are jubilant over the re- 





sults, and are confident of speaking over 600 versts on a 





good wire. The insulation test showed the line to be 
faulty, it measuring only 27,000 ohms to Moscow, with 
heavy rain in Bologoe. I trust that the Russian clipping 
will not ‘knock you out.’ Printed Russian is the mildest 
form of the infliction of it, Swedish steel wire only 
stands it for a couple of years, and then drops. 
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The Building Complete. 

The Electrical Exhibition building is now practically 
complete. The plot of ground upon which the buildings 
have been erected is completely covered, every available 
inch of ground being occupied. The formal transfer by 
the contractor to the Exhibition Committee was to have 
been made to-day, but it has been postponed for a week or 
two, the delay being occasioned by a number of changes 
in the original plans, which include ithe widening of the 
galleries, the erection of additional offices and alterations 
to the entrances. In the meantime foundatious are being 
laid for heavy motors. Work has just been begun on the 
boiler house, which will extend along the entire Foster 
street side of the main building. In this department, 
while the exhibition is in progress, it is said that about 
twenty steam engines will be at work propelling the elec- 
trical machinery in other parts of the building. These en- 
gines will form an interesting exhibit of themselves, as 
many of them will contain novelties in governors and ‘‘cut- 
ofts.”” The name of the builder of each of these will be con- 
spicuously displayed in letters of incandescent lights. It 
is said that six or seven engines will be used in connection 
with the exhibit of the Edison Electric Company alone, A 
feature of the display will be the use of culm and other 
novelties in the fuel linein heating some of the boilers. 
Powerful steam pumps, operated by chemical engines, will 
be used in case of fire. 

A circular excavation 33 feet 8 inches in diameter has 
been made near the centre of the main building for a 
fountain, from which jets of water will be thrown to a 
height of about 50 feet. A plan to give these jets an 
apparent coloring by means of electrical appliances is con- 
templated, and if the project is found practicable, the 
fountain will, it is expected, be one of the most attractive 
features of the exhibition. 

The Bell Telephone Company will have their system of 
exchange at work, with young ladies performing their 
duties as in the large offices of the company. 

There will be a great variety of telegraph systems and 
instruments. Among these, of course, will be duplex, 
quadruplex, and especially the synchionous multiplex. 

The electric light companies will not only have dis- 
plays of their lights, but willarrange accessories, so as to 
show the character of the lights from their lamps upon 
furnished rooms, pictures, machinery for weaving and 
spinning, and the general effect in actual use. 

In conversation with Colonel Banes, the Chairman of 
the Committee of Arrangements, it was learned that 
applications are still being received from parties for space 
for exhibits. The gentleman said that the Committee had 
been obliged to cut duwn all around, and they had suc- 
ceeded in making a reduction of from 10,000 to 15,000 
square feet to accommodate the pressing demands of 
parties who desire to be represented. Mr. Frederick Graff, 
who happened to be present, stated that if the Committee 
had as much more space at their command it could easily 
be filled. An idea of the character of the Exhibition may 
be gathered from the fact that exhibitors are bending 
their energies to outdo each other, and as a consequence 
meny interesting and instructive features will be open to 
public view. 

It has lately been developed that the Pennsylvania Rail- 
road Company will not permit the use of electric lights in 
their old depot, which is to be used as an annex, so that 
that portion of the exbibition will be lighted by gas. The 
tracks already laid down will be used to exhibit railroad 
switches, signalling apparatus, etc, The old waiting- 
room in the depot will be used for a lecture hall. In t his 
connection, among other things, it is proposed to have a 
course of practical lectures delivered during the exhibi- 
tion by competent persons before the more advanced 
classes of the Boys’ Central High School. No action has 
yet been taken by the Board of Education in reference to 
Colonel Banes’ communication suggesting the lectures, but 
Superintendent MacAlister is said to favor the proposition. 

In fact, it is expected that the Exhibition will in every 
way prove a popular educator. Colonel Banes states that 
it is simply wonderful the interest that is being taken in 
it by the colleges, universities and other educational insti- 
tutions all over the country. Said he: ‘* We have assur- 
ances from presidents and professors of colleges that not 
only will they be present at the Exhibition, but that many 
of their students willalso be here, The value of it cannot 
be estimated, and I am more and more convinced that it 
will be a great educational medium,” 

It should not go unnoticed that all this patient labor 
all this enterprise and all these grand results are only a 
part of the labor of love in which the Franklin Institute 
engages for the advancement of science. 

No private interests of any kind will be considered, 
and it will be completely removed from anything par- 
taking of the character of a financial speculation Th 
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advancement of electrical science will be the only object 
sought to be attained, and it is intended ‘to embrace all the 
applications of electricity and not simply those that inter- 
est the scientific mind alone. The idea of the managers is 
to give knowledge on electrical subjects to the general 
public, and everything connected with art, science or 
mechanics to which electricity can be applied, will be ex- 
hibited, even down to nickel-plating, the preparation of 
carbons, etc. 

We hope, later on, to present our readers with pictures 
and brief biographical sketches of some of the leading 
spirits in this great enterprise. 

The Committee of Arrangements for the reception of the 
members of the American Association for the Advancement 
of Science, have made great progress and the programme 
has been nearly completed. The Association will meet 
on September 4, in the Academy of Music, the sessions 
continuing until September 10. There will be a series of 
receptions, including one at the Academy cf Music, one at 
the Academy of Fine Arts, a garden party at Haverford 
College, and a microscopical exhibition at the Academy of 
Natural Sciences. During the meeting there will be free 
excur-10ns to the seashore, coal regions, etc. There will 
he special botanical and geological excursions. There will 
also be visits to the International Electrical Exhibition, 
the Zov logical Gardens, Fairmount Park, Independence 
Hall, and other places of interest, and the various institu- 
tions in this city will welcome the Association to their 
halls, 

Ata recent meeting of the local reception committee it 
was stated that so far accommodations have been secured 
for 1,150 visitors, and that accommodation would still be 
required for 800 or 900 more. The Comtnittee also reported 
subscriptions to the amount of $12,350. 

This gathering will be largely international in its charac- 
ter, and it is likely that steps will then be taken to form an 
international scientific association. 

It may be well to say that Philadelphia is abundantly 
able to house comfortably and care for all the strangers 
that may come within her gates, and that the sojourner 
may expect a hearty reception from many of her citizens, 
electricians and others well known in the scientific world. 

PHILADELPHIA, June 30, 1884. J.C, 


DEPARTMENT OF INQUIRIES. 


While we are pleased to answer in this department all questions of 
general! interest to our readers, and do so without charge for time or ex- 
poems. we must request those of our patrons who desire information for 

heir persona! interest, and wh» cannot be properly answered in this way 
to send us “ith their request a small sum, say from $1 to $5, to pay for the 
time and the expense incurred for their exclusive benefit. 








NO. 81.—DIFFERENTIAL LAMP, 


‘* What should te the relative resistances of the coils in a dif- 
ferential regulator for an are lampof 1,200 or 2,000 candle- 
power ?” V. B. 

SEDALIA, Mo. 


The main circuit coil may have a resistance of 0.03 of an 
ohm, and be of No, 10, B. & S. gauge, copper wire. The 
derived circuit coil may havea resistance of 400 or 500 
ohms of No, 30 or finer, B. & 8S. gauge. copper wire. The 
resistance is not the only factor, but rather a subsidiary 
one. Thesize of wire needed to carry the current without 
overheating, and the lenzth which determines the number 
of convolutions around thecore, and therefore the strength 
of magnetism from a yiven current, are first to be consid- 
ered. Having these latter right, then resistance may be 
considered, Of course it is desirable to have as little re- 
sistance in the coil of the main circuit as possible under 
the conditions of size and length, because an undue 
amount of resistance wastes energy. But in the shunt 
circuit coil it is desirable to have the resistance as great as 
possible, within the limits of size and length, so that only 
a small part of the current will be diverted from the arc. 

No, 82.—SIEMENS DYNAMO, 


‘*“What amount of current and what electromotive force 
would a dynamo baving a Siemens armature 2 inches in diame- 
ter and 4 inches long, wound with No. 2 wire, give ?” 

SEDALIA, Mo. ¥,: 2 


These qualities of electric current depend upon the style 
or kind of Siemens armature; the strength of the magnetic- 
field; the resistance of the field-magnet coils, whether 
shunt, s-ries or compound wound; the external resistance; 
the quality and mass of the mignetic cores; and upon the 
strength of current which the armature wire can endure. 
The highest current which it should be expected to stand 
should not be above three ampéres, Its electromotive 
force may be one bundred volts, if the field be strong 
enough. There are two kinds of armatures called ‘“ Sie- 
mens.” One of the kind, invented in 1856, and called the 
H-armature; the other is the drum armature, so exten- 
sively used in e'ectric lighting. The latter was invented by 
Hefner-Alteneck, but manufactured first by Siemens & 
Halske, of Berlin, Germany, 

NO, &83,—CHLORIDE OF SILVER BATTERIES, 


** How are chloride of silver batteries made? How can I make 
a port. ble one to work a small induction coil ¢” 
N. Y. Crry. E, V. 


A description is too long for this department. Niaudet’s 
** Electric Batteries,” price $2.50, for sale in our publica- 
tion department, gives all the information you ask for. 
NO. 84,—ELECTRO-MOTORS. 


* T notice in Toe ELecrricaL WoRLD that electro-motors bave 
been constructed of one borse-power, and weighing about 100 
pounds. Where are they made and what do they cost?” A. J. 

Deron, Wis. 


Tue motor referred to in the article on ‘ Telpherage” in 





THE ELECTRICAL WORLD of May 10, 1884, is one of Ayrton 
& Perry’s, of England. Their agent here is the Electrical 
Supply Co., No. 17 Dey Street, New York City. For a full 
description of the motor get ‘‘ Electru-Motors and Their 
Government,” for sale by us for 40 cents. 

NO. 85.—TELEPHONES. 


**Do the various electric telephones act by the same general 
principles, only differently applied, as, for example, the various 
water-wheels; or are they constructed on different principles?” 

MIDDLETOWN, N. Y. J.C. M, 


They all act by reason of the undulatory rise and fall in 
strengths of electric currents. The transmitters produce the 
the undulations in t he currents of electricity which cause 
variation in magnetism in the cores of the receivers con- 
nected therewith, and the diaphragms of the receivers re- 
spond in corresponding vibrations to those which caused 
the undulations. 

There are two kinds of transmitte's. Onekind produces 
the undulatory currents in a coil of wire surrounding a 
permanent magnet, by the rise and fall of the magnetism 
of the mugnet consequent upon the movement of the ircn 
diaphragm before its pole or poles. The other kind pro- 
duces the rise and fall by changes of elcctric resistance of a 
battery circuit. This resistance is varied by the varied 
pressure of two or more contact surfaces. The pressure is 
varied by the vibrations of a diaphragm moving one or 


more of the contact surfaces. 
—_———_9-0 -~@ 02-2 


THE TELEGRAPH. 


A DivipEND.—The Maine Telegraph Co. has declared a 
dividend of $2.25 per share, payable July’10. 

REpDvucTION OF RaTES.—The Mutual Union Telegraph Co. has 
reduced rates to 20 cents for 10 words between New York and 
Chicago. Otherreductions are looked for to meet the Postal’s 
rates. : 


THE PostTAL Co.’s WIRES.—We learn that the Postal Company 
have decided to abandon further stringing of their compound 
wire, and will restrict themselves to hard-drawn deoxidised 
copper wire. 

PERSONAL CHANGES.—Mr. S. Bogart, traffic manager of the 
Baltimore & Ohio Telegraph Company, has been appointed 
superintendent of telegraph for the West Shore Raiiroad and 
joint superintendent of the National Telegraph Company be- 
tween New York and Buffalo, vice Charles Lappin, resigned. 


UNDERGROUND WIRES IN PHILADELPHIA.—The ‘‘ Conticsental 
Underground Conduit Company,” which about a year ago was 
accorded privileges to lay wires, but has done nothing up to the 
present time, is applying to City Councils for an extension of 
time. It is likely that an extension will be granted on the con- 
dition that the company complete two miles of conduit before 
November Ist. 


TELEGRAPH INJUNCTION DISSOLVED.—The injunction suit 
brought by Peter M. Biegen, of Westchester County, against the 
Baltimore & Ohio Telegraph Company, was decided by Justice 
Cullen, in Supreme Court, Chambers, Brooklyn, on 1st inst. Mr. 
Biegen, who is the owner of an extensive farm in the township 
of Greenburg, in Westchester, brougbt a suit to restrain the tele- 
graph company from erecting its line a'ong the highway abut- 
ting on bis premises. A preliminary injunction order was ub- 
tained by Mr. Biegen on June 10 restraining the company from 
going on with the work. Argument was hag on this preliminary 
order yesterday, William M. Fanning appearing for Mr. Biegen, 
and Edward R. Bacon and Grosvenor P. Lowery for the tele- 
graph company. Justice Cullen dissolved the injunction, and at 
the same time dismissed a motion to punish the Baltimore & Ohio 
Telegraph Company for contempt of court. This decision opens 
the Baltimore & Ohio live from this city to Boston, with the ex- 
ception of one stretch of line in Second Avenue, between Forty- 
seventh and Forty-eighth streets, which is still in litigation. 


THE TELEPHONE. 


A LitTLE TROUBLE AT STAMFORD, CoNN.—A dispatch from 
Stamford, Conn.,.of June 80, says: Frank J. Waterbury, local 
telephone manager, received notice two weeks ago from the office 
of the Southern New England Telephone Company of a proposed 
increase of telephone rates from $35 and $40 to $40 and $45. 
Waterbury issued circulars containing a copy of the letter, and 
mailed them to subscribers. The business men at once ordered 
the company to remove the instruments on July 1. Officers of 
the company at once sent agents bere, who said that the issuing 
of the order by Waterbury was a mistake and that no increase 
would be made. Waterbury was removed from his position. 
The business men, however, persisted in their action, and to-night 
the subscribers disconnected their instruments themselves. There 
are forty-oue of them, 


SoutH AMERICAN PRospPects.-—-The general manager of the 
Intercontinental Telephone Company, Boston, says they have con- 
tinued good reports from Caracas anid La Guayra. The present 
number of subscribers connected is 327, at $5 per month, and 19 
applications await connection. The truok line business still 
increases, reaching 4,219 messages in May, equal to $843 80 at 
20 cents each. The azent expects fully $1,000 per month from 
this source, as soon as additional wires are run, as at present the 
wires are taxed constantly with business. The new government 
is equally friendly to the enterprise with Guzman Blanco’s, and 
merchants are expressing a wish to acquire an interest in the 
business. Tbe company is sending out iron poles and aerial 
cables to accommodate additional wires from central offices. 

News FROM DENVER.—The Denver Tribune says anew tele- 
pbone company is to be organized there ‘ to operate iv the prin 
cipal cities and towns of the State, and from the present outlook 
the new enterprise will have the effect of cutting the rates estab- 
jished by the Bell people, and also in reaching out and taking in 
sections of country not approached by the Colorado Telephone 
Company. Mr. George W. Hopkins, the electrical editor of the 
Scientific American, is the inventor of the new telephone system 
which is about to be introduced in Denver. Its simplicity, its 




















business are its chief merits. The Colorado company will or- 
gavize in a day or two with such men as John H Martin, M. J. 
McNamara, Jobn Walters, J. M. Berkey and Charles D. Gurley. 
About two weeks ago, these peuple obtained from the citv coun- 
cil the right to construct poles and wires in the streets of Denver, 
and the scheme to organize and incorporate is well under way. 
The capital stock will be $100,000, and the company will be in 
readiness to put in instruments in about two months.” 








THE ELECTRIC LIGHT, 


A REtuRN or HooptumisM.—The electric lights have been re- 
moved from Independence Square, in South Boston, and bood- 
lumism has increased double-fold in that neighborbood since. 
The people prefer the electric lights and want them back. 


LAMPASAS, TEx —The Lampasas Gas and Electric Light Com- 
pany, of New York, with C W. Torrey, J. Sherman, Jr., J. H. 
Weaver, F J. Ferris and B. Rue as incorporators, was incorpo- 
rated at Albanv on the Ist to supply light for Lampasas, Tex. 
The capital is $150 ,0OU. 

THE NEw YAcutT ‘ ELECTRA”.—The fine new steam yacht 
* Electra,” of Mr. Etbridge T. Gerry, has been placed in commis- 
sion. She is lighted by the Edison Company, and will have, it is 
said, about 60 lamps. The masthead light at sea will be an in- 
candescent cluster lamp of 100-candle power, visible ten miles 
away. The port and starboard lights will also be brilliant incan- 
descent lamps. 





BROOKLYN BrRIDGE.—The annual meeting of the Bridge trus- 
tees was held July 1. The question of the purchase of the plant 
of the United States Electric Light Company, by which the 
lights on the Bridge are furnished, came up and was referred to 
the Executive Committee. A resolution that the Commercial 
Cable Company be permitted to lay a cable across the Bridge 
was referred to the President and Chief Engineer, with power. 

CoTTaGE City, Mass —The present plant of the electric light 
company will be in partial running order by to-night, says the 
Boston Herald of June 29, and the entire circuit will be in 
operation next week. There is talk of organizing a local electric 
light company, which shall purchase the plant now there and 
increase it to a capacity of 100 or more lights. It is quite prob- 
able that such a company will be formed during the present 
season. 


THE SWAN LIGHT IN A WELSH COLLIERY.—A most setisfac- 
tory and successful electric-light installation, says Engineering, 
bas just been completed at the Park pit, Ocean collieries, South 
Wales. The motive power isa 6 horse-power Marshall engine, 
fitted with Hartnell’s patent automatic expansion gear, driving a 
Crompton-Bturgin self-regulating dynamo, the lighting being ef- 
fected by fifty 20 candle-power Swan lamps, distributed under- 
ground and on the surface over the screens, workshops and en- 
gine-houses. The novel feature in the installation, however, is 
the very successful manner in which the bottom of the pit is 
lighted for a distance extending 150 yards into the workings to 
the main engine roads, 

THe Hauwett’s Point Licgut.—East River navigation will 
presently be facilitated through the elevation on Hallett’s Point 
of an electric light of twenty-four thousand candle power, which 
will give twice as much illumination as, for instance, the light 
now in Madison Square. This brilliant iuminary, at a height of 
nearly two hundred and fifty feet, will guide the mariner 
through the tortuous passages and among the vicious currents of 
Hell Gate with ease and safety. Now let the Lizhthouse Board 
order a similar light for Governor’s Island, where one is greatly 
needed, and our approaches from the sea will be sufficiently 
illuminated—at least until the erection of Bartholdi’s statue.— 
New York Herald. 


THE Roya EvEctTRic Company, CANADA.—The Royal Elec- 
tric Company beld a meeting yesterday afternoon, says the 
Montreal Witness of June 28, and elected the following perma- 
nent board of directors: Messrs. W. R. Elmenborst, president St. 
Lawrence Sugar Refinery ; C. F. Sise, vice-president Bell Tele- 
phone Company; Hon. J. R. Thibaudeau, Theo. Labatt ; Thomas 
Davidson, managing director North British and Mercantile 
Insurance Company ; George Ross Robertson, H. E. Irvine and 
M. Lee Ross. At a meeting of the directors, held immediately 
after, Mr. Walter R. Elmenhorst was elected president, Mr. C. F. 
Sise vice-president, Mr. H. E. Irvine treasurer, Mr. E. M. Stalker 
secretary, and Messrs. H. E. Irvine and M. Lee Rpss were 
appointed jointly as managers. 

Irs HANDS FULL OF BusINEss.—Tbe American Company is 
now constructing a central lighting station of 200-light capacity, 
of which 100 lights are to go in at once, the engines having al- 
ready been set, and the dynamos and lamps having gone forward 
last week, at Saratoga Springs, N. Y., and it is an illustration of 
the el-ctric rapidity with which tbis compary works, that this 
station, complete, will be opened this week and the ligbts put in 
operation within three weeks from the time work began there. 
The company is also constructing a 100-light plant at Bar Har- 
bor, Mount Desert, for the Lewiston & Auburn Electric Light 
Company, which, having given the system a fair test for several 
months in the cities named, and made a complete success, has 
pow taken up the field at Mount Desert, and furnished the money 
to put in the station there. The American system of electric 
lights will thus be in operation at six or moresummer resorts this 
season, namely, Bar Harbor, Old Orchard Beach, Revere Beach, 
Martha's Vineyard, Creccent Beach and Saratoga. With such a 
record of success it is no wonder the company’s preferred stock 
is in demand at par. 


MISCELLANEOUS NOTES, 


DYNAMITING THE CLouDs.—If a contrivance, a design of which 
has been submitted to the Australian Minister for Water Supply, 
be successful, one of the greatest enemies to the farmer, drought, 
will to some extent be avoided. It is a machine for brinzing 
down rain, and is in the form of a balloon, with a charge of dyna- 
mite underneath it. The balloon is to be sent into the cluuds, 
and the dynamite is to be fired by a wire connecting it with the 
earth, It is the intention of the inventor to make a trial of the 











cheapness, its durability and capability of doing a lung range 


apparatus on the dry districts of New South Wales. 
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Corcoran Screntiric Scooout.—Mr. Corcoran, who gives all 
the large sums of money that are given for philanthropic pur- 
poses in Washington, has made a generous gift to the Columbia 
University, whose handsome new building on Fifteenth street, 
north of the Treasury Department, will soon be completed for a 
school of science, says a Washington letter writer. It will be the 
first scientific schoo] that Washingtou has ever had, although there 
are more scientists and better scientific collections here than any- 
where else in the United States. The staff of the new school, 
which is to be known as “‘ Tae Corcoran,” will consist of men of 
international reputation, like Simon Newcomb and Alexander 
Graham Bell. It ought to be very successful. 


STOCK QUOTATIONS. 


Telegraph, telephone and electric light stocks were quoted as 
follows on Wednesday at the Electric, Manufacturing and Miscel- 
laneous Stock Exchange, and at the Stock Exchange : 

TELEGRAPH.—Am. Cable, b 49, a 4914; American Rapid, b 20, 
a 50; B. & M. Co., a 30 ; Commercial Telegram Company Pref’d 
a 109; Commercial Telegram Common, a 95; Harlem District 











Telegraph Co., b 2, a 2.50; Manhattan Telegraph, b 10, a 85; 
Mexican, b 125, a 147 ; Mutual Union, b 1114; Postal Telegraph 
(stock), b 4, a 5; Postal Telegraph Bonds, Ist, 6 per cent., 
b 36, a 39; Postal Telegraph & Cable Co., b 8 ; Western Union, 
b 56%, a 56%. : 

The gross earnings of the Mexican Telegraph Company for the 
week ended June 18, were, $3,088, and those of the Central & 
South American Company, $5,424. 


THE brokers say that Mr. Gould bought up Western Union 
yesterday, and after the Board he was congratulating his friends 
upon the firmness exhibited in this stock, which he thought looked 
very well. 


TELEPHONE.—American Bell, b 155, a 156.50; American Speak- 
ing, b 100, a 125; Currier Telephone Bell, b 3; Colombia and Pana- 
ma, b 24 50, a 25; Continental, b 10 ; Dolbear, b 5, a 10; Erie, b 
18, a 18.75; East Tennessee, a 325; Hudson River, b 40, a 85 ; 
Inter- Continental, b .25, a 1.50; Mexican, b 1.50, a 2; Mexican 
Central,a3; Missouri & Kansas,a 10; Molecular, b4,a 15; 
New England, a 19.50 ; New York, a 60; New York and New 
Jersey, a 60; New York and Pennsylvania, a 65; New York 
State Overland, b 5, a 15; People’s,b 5, a 10 ; People’s (N. E.),b 





1,a 2 ; Southern Bell, a 125: Southern New England, a 175; 
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Tropical, b 1; West India Telegraph and Telephone, b 1, a 1.25. 

In Boston on the Ist, in telephone stocks, Bell declined 1 to 
154, and New England 1 to 18, . 

ELEctric LIGHT.—American, b 1,a 4; Baxter, b 22, a 25 ; 
Brush, b 50, a 80; Brush Illuminating, b 30, a 50; Daft, b 70, 
a 80; Edison, b 80, a 100; Edison Illuminating, b 30, a 75; 
Edison Isolated, a 90; Edison European, b 9, a 15; Excelsior, 
b8; Swan Incandescent, b 15, a 40 ; United States, b 60, a 90 ; 
United States Illuminating Co., a 90. 

The United States Electric Lighting Company has declared a 
dividend of 5 per cent., payable Aug. 1. 





BUSINESS NOTICES. 

CarRRE & GAUDOIN FRENCH CARBONS.—Parties wishing to ob- 
tain really fine carbons for experimental or other purposes 
should call upon or write to Mr. C. Raoux, 296 Pearl street, New 
York City. His Carré & Gaudoin carbons can be had half a 
meter in length, and from one to twenty millimeters in diameter. 


We can heartily recommend these carbons on their well-ascer- 
tained merits. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


Edited by N. 8. KEITH, Electrical Engineer and Expert, 9 Murray Street, New York. 





PATENTS DATED JUNE 17, 1884. 





Automatic Electrical Cut-Out; W. M. Thomas, 
of Grand Repida; MGR. foc oo... Suis oi sisessesceaconses 300,532 
A cut-out for automaticaliy shunting or cutting out a loop of 

incandescent lamps when one or more of the lamps burn out or 

become disconnected, to preserve the remaining lamps from de- 
struction. 

Carbon Battery; John B. Wallace, of Ansonia, 

Conv., Assignor tothe Electrical Supply Co., of same 

GIMOE. soo ov ccc sous secs siden s ea her Ceres at sy eems os ae 300,537 

The negative electrode consists of a number of arc-light car- 
bons, bound together above the cover by a suitable conducting 
clamp. They are arranged circumferentially around the posi- 
tive electrode, which is a zinc rod resting in a depression in the 
centre of the bottom of the battery jar. 

Conduit for Electric Wires; M. P. Hathaway, of 
ee Poe ee eee ee ee Cee or ree 300,470 
Made up of wood and resinous insulating maverial to fill the 

wooden b»x containing the wires. 

Cut-Out for Electric Lamp; C. Lever, of Bowden, 

Co. of Chester, HAginnds 2.0. 650s cies Sieccsecens -50% 300,489 
The lamp is entirely cut out by a switch if the arc becon.es un- 
duly lengthened. 

Dynamo-Electric Machine; Charles J. Van De- 
poele, of Chicago, Ill...........ccecccscccececces .++++ 300,535 
A dynamo in which tue field magnets are very materially re- 

duced in weight as compared with those ordinarily employed, the 

induction in the armature being only contributed to by diminu- 
tive field magnets, while the main induction is produced on the 
armature itself by coils wound upon its core. 

Dynamo-Electric Machine; Jobn A. Lannert, of 
Buffalo, N. Y., Assignor to Tbe Buffalo Electric 
WU OEME, oss owen .ccco ea canean a cabeeensabe stews tbo entes 300,615 
A represents the rotating shaft to which the armature is 

secured, and B represents the cylinder or drum of the armature 

rigidly secured to the shaft A. ; 
C represents the radial arais of the drum, connected at their 


Pig.d 








inner ends to a bub d, which is secured to the shaft A. The 
arms are separated at their outer ends by slots e, formed in the 
cylindrical outer portion of the drum B, midway between each 
pair of arms, whereby each arm C is provided at its outer end 
with a head or polar enlargement C’ having the torm of a cylin- 
der-segment. 

S represents coils or helices of copper wire, or other suitable 
material, wound upon the webs or radial portions of the arms 
C, the several coils being wound in the same direction vpon the 
severalarms. The issuing end of one coil is connected to the en- 
teringe dofthe next adjacent coil, and both are connected to the 
same commutator-section, thereby forming a closed circuit. Two 
currents are produced in the coils of the armature, the currents 
issuing in opposite directions in the two halves of the armature 
opposite the two poles of the magnet. These currents can be 
collected by brushes applied to opposite sections of the commuta- 
tor midway between the poles of the magnet. 


Electric Arc Lamp; Forée Bain, of Minneapolis, 


GMAG RS a GARRARD SCESEEMer Loma tae Ree altaaaee paake artes 800,433 
‘Two rods are used for the upper carbon carrier, and a clamp 
adapted to the two. Various other details of devices are shown. 
Electric Battery; J. C. Vetter and Stephen G. Put- 
MA OF TE er CO a at panmemecanacneiser 300,666 
Consists in the combination with a number of battery cups, 


each provided with a valveless aperture in the lower portion, | 
The upper part is air-tight. When the cells are to be filled with | 


liquid they are lowered into a vat of the liquid, while a vent is 
opened at the top. When filled to the desired height the vent is 
closed an. the cells are removed from the vat. 


Electrical Conductor; John J. Williamson, of 


steam-motor in such a manner that it shall automatically regu- 
late the speed of the motor, in obedience to the requirem ents for 
power. 
Electric-Light Speculum; E. T. Starr, of Phila- 
delphia, Pa., Assignor to the 8S. 8. White Dental Mfg. 
Co, ME ARMS GOR i. oad al od le CTA Rik cb aecs 800,525 
; A combination of a speculum with an electric incandescent 
amp. 
Electric Mouth-Illuminator; E_ T. Starr, of Phil- 
adelphia, Pa., Assignor to the S. 8. White Dental Mfg. 
Cag SRO DOR a iv oibe bee es dee cssasccess — scconeee 300,524 
An incandescent lamp and a mirror attached adjustably to a 
handle, for use by a dentist in illuminating cavities in teeth. 


Electric Arc Lamp; Forée Bain, of Minneapolis, 

Minn., Assignor to the Bain Electric Co., of Chicago, 

Mibis Aiea adid anivlaoalt sa et elds Eee «baase asvecsaserss ec 300,676 

This is a variation of the Pilsen lamp described in our issues of 
March 22d and 29th, 1884. 

The operation of the lamp is as follows : The current enters 
the post B, follows the electrode P to the cross-head H, thence 
down the carbons to the bottom frame D, thence up the wire a, 
through the coil S, thence to the tube E’, to the binding-post B’, 
through the copper strip O, and out to the line. 

The path of the differential or shunt circuit is as follows: The 
current enters from the frame A, down wire 6 of coil 7, through 
said coil, out at c to binding-post B’. When the prime current 
passes through the coil S, it attracts the armature Q witbin the 
tube E’, and, through the medium of chain or cord A, separates 
the carbons. After this separation of the carbons begins, a small 
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portion begins to pass through the coil 7, which partially 
neutralizes, inan obvious manner, the effect of the coil S on the 
core or armature Q. This action is directly felt by the carbons 
because of the gradual neutralization of the armature as regards 
| the influence of the coil S. A result of this action is a slow and 
| gradual but constant movement of the cores Q, and an obvious 
corresponding movement of the carbons, so that no fluttering or 
spasmodic light ensues. 
Electric Mouth Lamp; E. T. Starr, of Philadel- 

phia, Pa.; Assignor to the 8S. 8. White Dental Mfg. 

Co., Of same PlalO.....csccccece oe teseee ataePwautees 800,523 

An incandescent lamp in a globe, which may be used as a 
cheek-distender. It is so constructed that the patient cannot be 
injured by the heat. 
Klectric Motor ; H. B. Sheridan, of Cleveland, O., 

and H. A. Gorn, of New York City................4- 300,648 

Details in the construction of a motor, in which the armature 
rotates in a plane at right angles to that of the field magnet. 








Electric Register for Fluid Reservoirs; John 
S. Lockwood, of Newburgh, N.Y...............e0eee- 800,490 
Consists of apparatus actuated by the rise and fall of the fluid 


DADO, BEANE, 2 oains ei eccccscnadeaccondsieccervoeecece 800,669 | in the reservoir, and adapted to make and break an electric cir- 
A compound wire ma te by forming an ingot of two metals, | cuit, which circuit is connected with electro-mechanical register- 
one outside the other, a id then rolling or drawing the ingot to | ing mechanism at a distant point. 


rod or wire. 
Electric Conductor; A. C. Tichenor, of Alameda, 
easy ita tats bwecaees ohn teahies bare ee «i wren aces 300,410 


Annunciator; R.J Hewitt, of St. Louis, Mo........ 800,607 
Action of an electro-magnet frees a clutch from a vertical 


| plate having anumber. This allows the plate to fall with the 


Consists in torming an electric conductor from pulverized | number into view. 


carbon by inclosing or incasing a body of carbonof any required | 


length m a tubular case, cover or wrapper. 


Electrical Governor for Steam Engines; E. H. 
Maat oft Grameen. Mb 6 iid cca oon vdac 300,338 
Mechanism for utilizing an electric current in governing 4 


Printing Telegraph ; William B. Van Size, of 
Brooklyn, Y., and Charles L. Buckingham, of 
New York City, Assignor to the Western Union Tele- 
ROOTING oo oc deaccccsscoctscctecceace TO Pr 1 
The object of this invention is to enable the printing from 


either of two wheels which may be rigidly fixed upon the same 
shaft, without using intricate devices for determining upon wbich 
type-wheel an impression shall be taken, and without consuming 
time incident to the operation of first rotating the type-wheels 
to a predetermined or zero position. 
Printing Telegraph; Charles L Buckingham, of New 

York, and W. B. Van Size, of Brooklyn, Assignors to 

the Western Uniofi Telegraph Co., New York.......... 800,341 

The two main lines L L’ at each receiving instrument respec- 
tively embrace the two paraliel multiple-arc coils of the type- 
wheel or escapement electro-magnet M and the differentially- 
wound coils of the unison electro-magnet U. The line L em- 
braces the coils of an independent press-magnet, G, and line L’ 
the coils of a second itidependent press-magnet H. Electrical 
impulses of the same polarity are simultaneously transmitted 
over both main lines, and upon each impulse the escapement- 
wheel D upon the type-wheel shaft is given a single step of rota- 
tion. The currents upon the two lines conspire with each other 
to actuate the escapement-armature, aJthough an impulse upon 
either line alone would operate said escapement. Short impulses 
upon lines L L’ which are sufficient to actuate the escapement 
apparatus are inadequate to cause the attraction of the 
press-levers m n. When, however, the impulse last transmitted 
upon one of the main lines is prolonged, its press-magnet will be 
energized and the armature-lever thereof will be attracted, 
thereby causing an impression upon its associated ty pe-wheel. 
For example, if it be desired to print a letter, the current must 
be prolonged upon Jine L, while the L’ must be broken. If, in- 

















stead, it be desired to print a figure, the current upon line L’ 
| must be prolonged et line L broken. A prolonged current upon 
| either line serves to lock the escapement apparatus and the type- 
| wheels in the desired position for printing, as well as to effect the 
| movement of the desired press-lever. The unison armature - 
lever / is normally held in ition by its retracting-spring i to 
arrest the radial arm p, and thereby the type-wheels F/ fF’ ina 
unison position at each revolution. However, at each revo'ution 
of arm p, and justat the instant to avoid the same, providing 
the type-wheels are rotating in unison with the transmitter, ar- 
mature-lever / is attracted, owing to the momentary cessation of 
current in main line L’. If the type-wheels be not in unison with 
the transmitter, it is obvious that arm p will be arrested and the 
ty pe-wheels held at unison until the transmitter bas completed 
its next rotation and bas again arrived at the unison point. 


Regulator for Dynam:-Electric Machines; J. 
E. Watson, of Louisviile, Ky.........ccccccccccvccce 800.420 
Consists in the construction and novel arrangement of devices 
for regulating the current of dynamos. 


Telegraphic Transmitter for Unskilled Oper- 
ators; John N. Farrar and Charles W. Morse, of 
MEIN sai kc asc date cee ds Ratandeed chseh sel don 800,353 
Keys are provided and are depressed to send the signals. In 
depressing each key the necessary contacts are made by a spindle 
to the key to form the correct number of dots and dashes to 
represent the letter which denominates the key. 
Telephone; W. A. West, of Bellefontaine, O........... 300,422 
Consists of a polarized electro-magnet and au induction coil, 
the main line ssing through the magnet and secondary of the 
coil, and a local circuit passing through the primary of the in- 





7| duction coil and over a microphunic contract contro!l 4b the 


electro maghet. 
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